Involvement of interaction of ZP1 and ZPC in the formation of quail perivitelline membrane.
The extracellular matrix surrounding the oocyte before ovulation is called the perivitelline membrane (PL) in avian species. We have previously reported that one of its components, ZPC, is produced in ovarian granulosa cells by the stimulation of follicle-stimulating hormone and testosterone. Another component, ZP1, is synthesized in the liver and might be transported to the surface of the oocyte of the follicles. These glycoproteins are assembled to form a three-dimensional network of coarse fibers between the granulosa cells and the oocyte. In the present study, we have evaluated the involvement of the interaction of ZPC and ZP1 in the formation of the PL of Japanese quail. By measuring the incorporation of tritium-labeled proteins into the PL, we have found that tritium-labeled ZPC is specifically incorporated into the PL. Whole-mount autoradiographic analysis of the PL has also revealed the incorporation of the secreted ZPC into the isolated PL. To study which component in the PL is responsible for the specific incorporation of ZPC, PL lysates were incubated with the conditioned medium of the granulosa cells and were immunoprecipitated with anti-ZPC antiserum. Western blot analysis of the immunoprecipitated materials indicated that the 175-kDa and 97-kDa ZP1 forms were co-immunoprecipitated with anti-ZPC antiserum. These results demonstrate that ZPC secreted from the granulosa cells specifically binds with ZP1, and that the phenomenon might be involved in insoluble PL fiber formation in quail ovary.